Abstract
Introduction
Hepatic encephalopathy (HE) is a reversible neuropsychiatric syndrome associated with chronic and acute liver dysfunction. It is characterized by cognitive and motor deficits of varying severity. Early symptoms include reversal of sleep pattern, apathy, hypersomnia, irritability and personal neglect. In later stages, delirium and coma can arise with neurologic signs including hyperreflexia, rigidity, myoclonus, and asterixis . 1 The pathophysiology of HE is complex and it manifests with progressive deterioration of the superior neurological functions. HE occurs in the presence of insufficient hepatic clearance of toxins absorbed from the intestine resulting in neurochemical abnormalities across the blood brain barrier. 2 Elevated serum ammonia level is the best described cause of HE and is detected in 60%-80% of affected patients. 3, 4 Current treatment strategies are aimed at reducing the serum level of ammonia. 5 This is done by introducing agents that reduce or inhibit production of intestinal ammonia or minimize its absorption from the gastrointestinal tract as well as correcting precipitating factors such as gastrointestinal hemorrhage, electrolyte imbalances and constipation, infection, prerenal azotemia, hypokalaemic alkalosis, constipation, hypoxia, hypovolemia or the use of sedatives and tranquilizers. 6 For both acute and chronic HE, the mainstay of treatment has been the use of nonabsorbable disaccharides, 7 since they decrease the absorption of ammonia through cathartic effects and by altering the colonic p H . Lactulose treatment may be complicated by excessive diarrhea and abdominal pain. 8, 9 Care should be taken to avoid diarrhoea resulting in dehydration and electrolyte abnormalities which can worsen HE and lead to renal dysfunction. 6 Several oral antibiotics such as neomycin, paromomycin, metronidazole, vancomycin and rifaximin have shown some degree of effectiveness in lowering serum ammonia concentration by reducing the intestinal flora responsible for its production. 10 With the exception of rifaximin, all other antibiotics have been associated with some side effects such as ototoxicity and nephrotoxicity (neomycin) 11, 12 and neurotoxicity (metronidazole). 13, 14 Vancomycin may be a safer option, however, its use has been associated with the development of bacterial resistance. 15 On the other hand, rifaximin is a poorlyabsorbed broad spectrum antibiotic with very few systemic side effects and at low risk of inducing bacterial resistance. 16, 17 These properties make rifaximin an ideal antibiotic for the treatment of patients with HE as several studies have shown a significant decrease in plasma ammonia levels [18] [19] [20] with minimal impact on the normal gastrointestinal flora. 16 Many small studies have suggested that rifaximin is effective in treating acute HE and is extremely well tolerated. 18 In randomized studies, rifaximin was more effective than that of other antibiotics used in the treatment of acute hepatic encephalopathy. 21 In patients who have not achieved optimal control of HE with lactulose monotherapy, consider combination of rifaximin and lactulose therapy. 22 Rifaximin is a derivative of rifamycin, which acts by inhibiting bacterial ribonucleic acid (RNA) synthesis. Rifaximin is virtually unabsorbed after oral administration and exhibits broad spectrum antimicrobial activity against both aerobic and anaerobic gram-positive and gram-negative microorganisms within the gastrointestinal tract. 23 During the past decade, several European studies have proved the efficacy of rifaximin for the treatment of HE in Caucasian patients. However, no similar investigation has been performed in Bangladeshi patients.
It has been reported that ethnicity can affect therapeutic response to anti-bacterial therapies and the long-term prognosis of patients with advanced liver diseases. [24] [25] [26] In particular; it is not known whether ethnic background affects the effectiveness of rifaximin in the treatment of HE. In Bangladesh, hepatitis B is the major cause of decompensated liver cirrhosis presenting with hepatic encephalopathy. In contrast, in western countries, liver cirrhosis secondary to alcohol abuse predominates. 27, 28 Alcohol overdose often leads to intestinal bacterial overgrowth which is one of the important precipitating factors of HE. 28 Thus etiologic differences may affect the therapeutic efficacy of rifaximin in Bangladeshi patients with HE. Therefore, we conducted this randomized, prospective, placebo controlled, single blind study to evaluate the efficacy of rifaximin among hepatic encephalopathy with CLD patients by comparing with placebo. Patients who had conditions known to precipitate HE such as active gastrointestinal bleeding, anemia (hemoglobin <7.0 g/dl), electrolyte abnormalities (sodium, <125mmol/l, potassium, <2.5mmol/l) renal insufficiency (serum creatinine, >2.0mg/dl) were excluded. Patients who had active spontaneous bacterial peritonitis or septicemia, regular alcohol consumption (>21 units/week in woman, >28units/week in man for more than 5 years), severe comorbidity such as heart failure, pulmonary disease, neurological and psychiatric problems impairing quality of life, others metabolic encephalopathy were also excluded from the study.
Methods
CLD patients of hepatic encephalopathy admitted in department of GHPD, BIRDEM who were receiving tab. rifaximin and oral lactulose were included in Group-A and who were receiving oral lactulose and placebo were included in Group-B. Every member of the sample had been selected by convenience sampling technique. The 1 st patient was included in group A and next patient on group B. Group A was put on tab .rifaximin 550 mg twice daily and Group B was put on placebo for 10 days or earlier before discharged from hospital. Total 66 patients were first enrolled in the study. All patients were affected by CLD and HE which were diagnosed based on clinical and laboratory findings. Patients who showed signs of the first to third degree HE and had serum ammonia levels more than normal were included in this study.
All data were collected by preformed structured questionnaire from the patient with fulfillment of inclusion and exclusion criteria. Total 66 patients were first enrolled in the study. But 6 patients had developed other cirrhotic complications such as hepatorenal syndrome, variceal bleeding, spontaneous bacterial peritonitis, taking some medication that could potentially interfere with the course of HE. So at the end of the study, we got 60 patients-31 in Group A and 29 in Group B. To evaluate reversibility of hepatic encephalopathy, all patients had been again examined on 10th day or if improved earlier up to discharged from hospital or died. Efficacy was assessed by changes in psychometric parameters of hepatic encephalopathy and conn score/HE grade at the end of treatment. Some laboratory data done initially and repeated specially complete blood count, serum bilirubin, serum creatinine, serum electrolytes, serum ammonia, prothrombin time, serum albumin etc. Grade of mental state is examined semi-quantitatively using Conn's modification of the Parsons-Smith classification.
Based on these measurements, portosystemic encephalopathy index was calculated for each patient at baseline and at the end of therapy. Efficacy was graded as 'improved', 'unchanged', or 'worsened'. A decreased of PSE index by at least one point was defined as 'improved', and increment of the PSE index by one point or more was defined as 'worsened'
Appropriate statistical analysis of collected data were done using computer statistical package SPSS 17 version and appropriate statistical method were used. Result for numerical data had been expressed as mean standard deviation (SD) with their respective t-value, degree of freedom (df) and p-value. Results for categorical data had been expressed as frequency (number) and percentage (%) with their respective p-value. For the statistical analysis unpaired numerical data had been expressed by unpaired student's't' test and unpaired categorical data had been expressed by chi-square test as appropriate. P -value<0.05 was considered as significant (at the 95% confidence interval of the difference). Some of the results had been shown by bar diagram or pie diagram with their respective value (in percentage).
Ethical Clearance: It was taken from ethical committee of Bangladesh Diabetic Samity. Informed written consent had been taken from every patient prior to data collection.
Operational definition Grade of mental state (Conn score) 11
This is examined semi quantitatively using Conn's modification of the Parson's Smith classification.
Grade 0: no abnormality; Grade 1: trivial loss of awareness, euphoria and anxiety, shortened attention span, impairment of addition and subtraction performance.
Grade 2: lethargy, disorientation with respect to time, obvious personality change, and inappropriate behavior.
Grade 3: somnolence to semi stupor, responsive to stimuli, confusion, gross disorientation, bizarre behavior.
Grade 4: coma, unable to test mental function.
Results
A total of sixty (60) patients fulfilling inclusion criteria were included in this study. Patients were divided into two groups: group A (31) and group B (29) .Among the study subjects, mean age was (54.55 ± 7.67) years in group A and (52.86±7.86) years in group B. There was no significant age difference between two groups (P value=0. 404).
Male patients were 22 (71.0%) and female were 9(29.0%) in group A. On the other hand, male were 21(75.9%) and female were 8(24.1%) in group B. Statistically this difference was not significant (P value=0.668).
In this study, there was no significant difference of HE grade or PSE index between two groups at enrollment. There was no significant difference of means of CTP score and MELD score between two groups (p=0.552, p=0.613)
But at the end of treatment, there was significant improvement of HE grade and PSE index in both groups. On the other hand, improvement in group A is significantly better than group B (Table I , II, III). Table III compares the therapeutic effect of rifaximin plus lactulose and placebo plus lactulose at enrollment and at final follow up with in the groups and between the groups.
The mean PSE index at enrollment was 11.71±2.224 in group A and 11.76±2.340 in group B. There was no significant difference of means of PSE index between two groups (p=0.934). The mean PSE index at final follow up was 3.355±3.817 in group A and 6.103±4.828 in group B. There was significant difference of means of PSE index between two groups (p=0.017). There was significant difference of mean PSE index from enrollment to final follow up within the group A and within the group B. Figure 2 shows, PSE index more improved at final follow up in group A than group B which was( 90.325 % and 72.414 % respectively) The mean duration of hospital stay (days) 9.42±2.527 in group A and 11.93±4.350 in group B. There was significant difference of means of duration of hospital stay between two groups (p=0.008).
Discussion
The mean age and gender difference between two groups were not significant. Another study conducted by Paik et al. also showed no significant age and gender difference. 31 At enrollment there was no significant difference of means of mean PSE index between two groups. At the end of treatment, there was significant difference of means of PSE index between two group (p= 0.017 At enrollment, there was no significant difference of HE grade between two groups (p=0.772). At the end of treatment, there was significant difference of mean HE grade between two groups (p=0.045). This result similar to two other studies conducted by Festi et al. 19 and Massa et al. 20 where rifaximin treated patients more significantly improved HE grade than lactulose treated patients. But, this result differ with other study conducted by Paik et al. showed the mean HE grade was similarly decreased within the study group (p=<0.001). 31 At the end of treatment, the mean PSE index was also more decreased in group A (11.71'!3.35, p = <0.05) than in group B (11.76'!6.10, p = <0.05). There was significant difference of mean of PSE index in both groups. This result differ with other study conducted by Paik et al. 31 where PSE index were similarly decreased in both group (p = <0.001).
At enrollment and at follow up there was no significant difference of CTP score mean between two groups (p = 0.0.489 and 0.552 respectively). Study conducted by Paik et al. also showed no significant difference of CTP score mean between two groups (p = 0.404, 0.505 respectively). 31 There was significant difference of means of duration of hospital stay between two groups (p=0.008). This results support two retrospective review studies, where rifaximin and lactulose reduced risk and duration of hospitalization. 29, 32 
Conclusion
This study results suggest that there is more improvement of HE grade, reduced portosystemic encephalopathy index and mean duration of hospital stay among CLD patients with hepatic encephalopathy treated by combination of rifaximin plus lactulose therapy than lactulose therapy alone. Thus the combination rifaximin plus lactulose therapy may reduce morbidity and overall costs associated with hepatic encephalopathy. The significant success rate of combination of rifaximin and lactulose therapy may be considered in patients refractory to lactulose alone therapy among CLD patients with recurrent HE. It is reasonable to consider combination Rifaximin and lactulose therapy for patients after a single bout of HE as it has more therapeutic benefit and decreases duration of hospital stay.
Recommendation: Similar type of study with large sample size in multiple centers in Bangladesh should be conducted to establish therapeutic benefit of combination therapy of rifaximin and lactulose for CLD patient with hepatic encephalopathy.
